INTRODUCTION {#sec1-1}
============

Scabies is a contagious, parasitic skin infestation caused by *Sarcoptes scabiei* mite. It is characterized by intractable, nocturnal pruritus with mild cutaneous lesions.\[[@ref1]\] Around 300 million scabies cases worldwide are reported each year.\[[@ref2][@ref3]\] In the absence of a comprehensive national registry, the exact figures for the incidence of scabies in the Philippines are not known but a sizable number of patients have been reported in several Metro Manila hospitals.

*Tinospora cordifolia* Boerl is synonymous with *T. rumphii and T.crispa*, commonly known as makabuhay, a medicinal plant used for the treatment of tropical wound and ulcers.\[[@ref4][@ref5]\] Studies have shown its efficacy as hypolipidemic,\[[@ref6]\] antiamoebic,\[[@ref7]\] antioxidant,\[[@ref8]\] hepatoprotective,\[[@ref9]\] and immunomodulatory agents.\[[@ref9][@ref10]\] So far, a diverse group of pharmacologically active substances like clerodane furanoditerpene glycosides,\[[@ref11]\] aporphine,\[[@ref12]\] isoquinoline\[[@ref13]\] and quaternary alkaloids,\[[@ref14]\] octacosanol,\[[@ref15]\] arabinogalactan polysaccharide\[[@ref16]\] and G1-4 A\[[@ref17]\] have been isolated and identified in *T. cordifolia*.

It has been previously shown that the *T. cordifolia* aqueous stem extract exhibited anti-scabies activity with complete cure of the lesions in eight out of 26 patients after 3-5 days of treatment.\[[@ref18]\] The anti-scabies activity of *T. cordifolia* is similar with Crotamiton.\[[@ref19]\] In this study, we aimed to investigate the efficacy and safety of the formulated *T. cordifolia* lotion compared with permethrin including its cure rate and clearance time.

MATERIALS AND METHODS {#sec1-2}
=====================

Preparation of the plant material {#sec2-1}
---------------------------------

Fresh, mature stems of *Tinospora cordifolia* collected last February 2011 from Angat, Bulacan, Philippines were authenticated by a botanist of the Bureau of Plant Industry. Stems were air dried for about seven days prior to grinding using Wiley Mill. One kilogram of air-dried powdered *T. cordifolia stems* was percolated with 3L of 80% ethanol until exhaustion. The percolate was concentrated by means of a rotary evaporator.

Preparation of the *Tinospora cordifolia* lotion {#sec2-2}
------------------------------------------------

The *T. cordifolia* extract was mixed with 0.15g methyl paraben and 39.70g water to form the water phase. 7.0g stearic acid, 2.5g tween 80, 0.5g lanolin, 0.15g propyl paraben were triturated to form a creamy paste. The oil and water phases were stirred until a complete dispersion was formed. The lotion is yellowish brown, non-staining with agreeable odor and slightly acidic pH (5.26). The lotion was stored in a refrigerated area until use.

Permethrin lotion, as the positive control is a white, viscous, pourable, odorless lotion. *T. cordifolia* and permethrin lotions were transferred and supplied in 60 ml white opaque plastic bottles. All study subjects were given identical dosage instructions.

Experimental subjects {#sec2-3}
---------------------

Subjects, 2-22 years of age, were recruited after clinical diagnosis. Consent and clinical research forms were provided. A licensed pediatrician with three medical doctors facilitated and assessed the patients using a clinical research form for the weekly assessment of the symptoms and appearance of local adverse reactions. The clinical testing was approved by the University Santo Tomas College of Rehabilitation Sciences Ethics Committee with clinical protocol no.041 and assigned no.041/11-12.

Written informed consent was obtained from parents/guardians and assent was provided by the children before the culmination of the trial. A signed written and dated informed consent was obtained from each patient or his nearest of kin or legal guardian if the patient was unable to give consent. All pertinent aspects of the study were explained to the subject, his/her guardian before he or she signed the consent form or was enrolled in the study. All patients enrolled in the study agreed with the clinical trial/procedures/intervention in which they were enrolled. The patient was informed that he/she was free to voluntarily discontinue his/her participation in the study without prejudice.

Subjects were assessed as having scabies based on the following clinical features: Nocturnal pruritus, occurrence of burrows, vesicles and papules and the distribution of lesions on the following 15 sites of predilection: Face, head, palms, interdigits, sides of fingers, upper and lower extremities, wrists, axilla, nipple, umbilical area and/or lower abdomen, genitalia, inguinal, buttocks and back area.\[[@ref1]\] Scabies patients were characterized as either having a mild infestation (\<6 sites of predilection); moderate infestation (\>6 sites) or severe infestation (\>10 sites).\[[@ref18]\] Test medications were given to each subject randomly. Sixty-six children were assessed including their vital signs and dormmates history of similar lesions within the center were noted \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic profile of the patients included in the study
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Clinical trial {#sec2-4}
--------------

A single blind, randomized, controlled, parallel clinical trial comparing the effectiveness of the *T. cordifolia* lotion against 5% permethrin lotion in treating 66 pediatric patients diagnosed with scabies at the Manila Youth Reception Center, Reception Action Center and Tanglao Detention Center in Malolos, Bulacan, Philippines was done from July-October 2011 \[[Table 1](#T1){ref-type="table"}\]. To detect a decrease of δ=2.24 with a standard deviation σ =4.65 in the severity scores of the erythema after one month of *T. cordifolia* lotion treatment, at 80% power of the statistical test, observing 0.05 level of significance, a sample size of at least 30 in each group was required for the study. Sample size was calculated using GPower ver 3.1.2.\[[@ref20][@ref21]\]

Patients were randomly assigned to two groups using Microsoft Excel in which thirty-four subjects were blindly given Lotion A (*T. cordifolia*) and thirty-two subjects were applied with Lotion B (permethrin).

Exclusion criteria included subjects who used topical or oral scabicidal treatment and corticosteroid four weeks before the trial, subjects with concomitant secondary bacterial infections with systemic manifestation like fever, malaise, chills, and subjects who were enrolled in other clinical study.\[[@ref22]\]

The patients were instructed to apply the assigned lotion from neck down to the feet especially on the sites of predilection after a night bath using a mild soap.\[[@ref1][@ref20][@ref22]--[@ref24]\] This was done daily for three consecutive days per week for two weeks until clear response was achieved which is the clearing of lesions seen as post-inflammatory hyper/hypopigmentation and disappearance of pruritus, burrow or vesicles during the observation period. The treatment period was two weeks for both *T. cordifolia* and permethrin lotions.\[[@ref20][@ref22][@ref24]\] Assessments of the patient conditions were made every week using the global evaluation score of signs and symptoms. Standard instructions were provided to all subjects for the control of mite transmission. They were informed not to apply any medications during the trial.\[[@ref1][@ref20][@ref24][@ref25]\]

Treatment was discontinued in patients who exhibited exacerbation of clinical condition, with significant adverse reactions and those who received concomitant scabicidal drugs. Patients with lesions that worsened or failed to clear after 28 days were given permethrin as rescue medication. This was reassessed one week post therapy.\[[@ref20]\]

Efficacy assessment {#sec2-5}
-------------------

The severity of skin lesions was assessed using the global evaluation scoring system. The pruritus, erythema, presence of primary lesions like papules, vesicles and pustules as well as the secondary lesions like excoriations, erosions and ulcerations were assessed. This was graded as 0 if there were no symptoms, 1 as mild, 2 if moderate and 3 if with severe signs and symptoms. The global evaluation score was computed based on the cumulative scores of the above parameters.\[[@ref20][@ref26]\]

Efficacy endpoints {#sec2-6}
------------------

Improvement of skin lesions was graded based on the Physical Clinical Global Evaluation of Clinical Response. Clear response was graded as 1 following clearing of all lesions described as post-inflammatory hyper/hypopigmentation and disappearance of pruritus, burrow and vesicles. Excellent graded as 2 if there\'s greater than 75% but less than 100% reduction of skin lesions and pruritus. Marked improvement was graded as 3 if there is 50 to 75% reduction of skin lesions and pruritus. Moderate improvement was graded as 4 if there is 25 to 50% reduction of skin lesions and pruritus. Slight improvement was graded as 5 if there\'s less than 25% improvement of the skin lesions and pruritus. Failure was graded as 6 if at the end of three weeks, there\'s no improvement in pruritus and skin lesions while Worsen was graded as 7 if there was appearance of new lesions during the course of treatment.\[[@ref20][@ref26]\] Post-evaluation assessment was graded as Clinical Cure when complete disappearance of signs and symptoms of the disease was noted. Clinical improvement was given if clinical findings subsided significantly at the completion of the medication period but with incomplete resolution of symptoms. Reinfestation, if there was reappearance of signs and symptoms three weeks after therapy and failure, if therapy was discontinued due to an adverse reaction associated with the study drug.

Statistical analysis {#sec2-7}
--------------------

Descriptive statistics was used to summarize the data collected and the adverse effects in all visits. Mann Whitney U Test was used to compare the weekly effect of *T. cordifolia* lotion with permethrin in terms of severity of infestation, global evaluation scores and various parameters of scabies. Friedman tests were used for intra-group comparison. Fisher\'s exact test was used to compare the number of patients cleared of scabies after 28 days and McNemar\'s test was used to compare the adverse effects in both lotions. *P* values of less than 0.05 were considered statistically significant.

RESULTS {#sec1-3}
=======

Eighty six patients were diagnosed with scabies and were eligible for the study. However, 20 patients were excluded from the study due to secondary bacterial infections, sulfur treatment, presence of edema while others declined to participate in the study. A total of 66 subjects were enrolled in the study using clinical diagnosis. Six patients (9.09%) did not return after the baseline treatment. These patients were seen during the initial visit and considered as drop-outs from the study.

A total of 62 subjects (93.94%) completed the treatment period up to day 14. Sixty patients were followed up one week post therapy. All the subjects were diagnosed with scabies based on the criteria of having lesions on the classic sites, nocturnal pruritus and presence of the same lesions within the household members \[[Flow chart 1](#F1){ref-type="fig"}\].

![Recruitment, allocation and follow-up of participants](JPP-4-39-g002){#F1}

Degree of infestation {#sec2-8}
---------------------

The degree of infestation showed that during the pre-treatment period (*n* = 60), majority of the patients (51.62%) had mild infestation, 46.66% had moderate infestation and 1.66% with generalized infestation. At baseline, 60% vs 43.33% had minimal infestation while 40 vs 53.33% of patients had moderate infestation for *T. cordifolia* and permethrin-treated patients. On day 28, 70 vs 50% exhibited complete cure while 30 vs 50% of the *T. cordifolia* and permethrin-treated patients had mild infestation \[[Table 2](#T2){ref-type="table"}\].
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Number of patients according to degree of infestation on the 28-day treatment
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The reduction in the severity of disease and improvement of the patients\' condition were observed through time. A significant decrease in the degree of infestation was observed using *T. cordifolia* \[Baseline (Mean, 95% CI): 5.07, 4.38 to 5.76; After: 0.43, 0.08 to 0.78; *P* \< 0.001\] and permethrin \[Baseline: 5.73, 4.89 to 6.57; After: 0.57, 0.30 to 0.84), *P* \< 0.001\] by both lotions after 28 days. Using Mann Whitney u-test, the reduction in the degree of infestation after 28 days using *T. cordifolia* and permethrin (*P* = 0.160) were found to be comparable \[[Table 3](#T3){ref-type="table"}\].

###### 

Comparison of the severity of infestation, global evaluation scores and various parameters/symptoms of scabies
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Global evaluation scores {#sec2-9}
------------------------

Selecting only the patients who completed the follow-up (*n* = 60), there was a significant decrease in the mean global evaluation score among the patients. For the *T. cordifolia*-treated group, the mean global evaluation score at baseline is 7.20 (95% CI: 6.26 to 8.14) while at 28^th^ day the mean global evaluation score is 0.93 (95% CI: 0.24 to 1.62). Reduction of mean global evaluation score was also seen in patients treated with permethrin \[[Table 3](#T3){ref-type="table"}\].

Based on the mean global evaluation score, *T. cordifolia* and permethrin lotions exhibited comparable anti-scabies activity (*P* = 0.315) after 28^th^ days. There was a significant reduction (*P* \< 0.001) in the mean score of patients treated by both lotions from baseline to 28^th^ day. The mean reduction per week was statistically the same for both lotions \[[Table 3](#T3){ref-type="table"}\].

Although at 14^th^ day, the erythema was more expressed in permethrin group than *T. cordifolia* \[*T. cordifolia*: 0.2, 0.06 to 0.34; Permethrin: 0.62, 0.03 to 0.27), *P* = 0.011\], both lotions exhibited comparable mean scores of pruritus (*P* = 0.891), erythema (*P* = 0.507), papules (*P* = 0.196), pustules (*P* = 0.154), excoriations (*P* = 0.380), erosion/ulcer (*P* = 1.000) after 28^th^ days. Moreover, significant reduction in the mean scores of all parameters were noted from baseline to 28^th^ days (*P* \< 0.05) for both *T. cordifolia* and permethrin lotions \[[Table 3](#T3){ref-type="table"}\].

Disease control {#sec2-10}
---------------

From the *T. cordifolia*-treated patients who completed the follow-up, on seventh day of treatment (*n* = 30), 3.33% had mild improvement, 30% had moderate, while 56.66% and 6.66% had marked and excellent improvement and 3.33% were cleared of lesions. On day 28, majority of the patients (70%) had clearance of lesions while 3.33% each for failure treatment and worsened condition \[[Figure 1](#F2){ref-type="fig"}\].

![The frequency distribution of clinical improvement among patients](JPP-4-39-g005){#F2}

With regard to permethrin-treated group, on seventh day of treatment (*n* = 30), 6.66% had mild improvement, 20.0% had moderate and 60.0% had marked improvement while 10% had excellent improvement and 3.33% of the patients were cleared of lesions. On 28^th^ day, majority of the patients had clearance of lesions (50%) without failure treatment nor worsened condition \[[Figure 1](#F2){ref-type="fig"}\].

*T. cordifolia* lotion exhibited significant clinical improvement of the patients which was comparable to permethrin (*P* \<0.315). However, a significant disease control from seventh to 28^th^ day was seen in patients treated by both lotions \[[Figure 2](#F3){ref-type="fig"}\]. Significant increase in the percent reduction of lesions was seen in both *T. cordifolia* (*P* \< 0.001) and permethrin group (*P* \< 0.001).

![Mean Percent Reduction in Scabeitic Lesions among Patients from Day 7 to Day 28](JPP-4-39-g006){#F3}

![Frequency Distribution of Severity of Pruritus, Erythema and Burning Sensation among *T. cordifolia*-treated Patients](JPP-4-39-g007){#F4}

Clearance {#sec2-11}
---------

On 28^th^ day, 21 *T. cordifolia*-treated and 15 permethrin-treated patients showed clearance of scabietic lesions. *T. cordifolia* and permethrin lotions exhibited comparable number of patients who had disappearance of lesions and were completely cured of the disease after treatment (*P* = 0.187) \[Figures [4](#F5){ref-type="fig"} and [5](#F6){ref-type="fig"}\]. Nine and fifteen patients who were unclear at 28^th^ day were noted in both *T. cordifolia* and permethrin lotions \[[Figure 1](#F2){ref-type="fig"}\].

![Clinical Improvement seen in a patient from Day 0 to Day 28 after treatment with Permethrin](JPP-4-39-g008){#F5}

![Clinical Improvement seen in a patient from Day 0 to Day 28 after treatment with *Tinospora* lotion showing significant decrease in scabeitic lesion](JPP-4-39-g009){#F6}

Clearance of the scabies disease in *T. cordifolia* and permethrin --treated patients was noted at 23 (95% CI: 20.47 to 25.53) and 21^st^ days (95% CI: 17.39 to 23.67) for *T. cordifolia* and permethrin lotions. The clearance time of *T. cordifolia* lotion is comparable with that of permethrin (*P* = 0.226).

Adverse effects {#sec2-12}
---------------

Fourteen patients assigned to *T. cordifolia* lotion experienced pruritus, while five patients had erythema and six had burning sensation during application of the lotion. In terms of permethrin, fourteen patients had pruritus, five had erythema and another five had burning sensation during application. Most of the patients experienced mild severity of pruritus, rarely disturbing their sleep or any activity of the patient accompanied by occasional itching, with faint, barely discernible erythema and mild burning sensation \[[Figure 3](#F4){ref-type="fig"}\]. Improvement in the condition was observed over time. There was reduction in the severity of the side effects experienced by the patients from the first day of application up to the last day of observation. Both *T. cordifolia* and permethrin lotions exhibited mild adverse effects in the same proportion of patients who had pruritus (*P* = 0.796), erythema (*P* = 0.553) and who had experienced burning sensation (*P* = 0.692) during treatment.

DISCUSSION {#sec1-4}
==========

Scabies is a highly contagious parasitic infestation which causes intractable nocturnal pruritus since the female mites burrow deep in the stratum corneum of the epidermis at night to lay eggs.\[[@ref22][@ref23]\] Scabies has a long incubation period in which symptoms may develop in about four weeks following initial infestation.\[[@ref2][@ref23]\] Toxins, saliva and other secretions secreted by mites are probably responsible for clinical manifestations of the initial sign and symptoms like vesiculopapular lesions with pruritus. Pruritus is the result of a hypersensitivity response to the antigenic molecules of the saliva, eggs and faecal material of the mites, normally experienced at night.\[[@ref22][@ref23][@ref25]\] Initial predilection sites occur in warm, moist areas where there is a thin stratum corneum like the finger webs, wrists and anterior axillary folds.\[[@ref22]\] Secondary bacterial infections and lesions like erosions and excoriations usually develop from scratching with dirty fingernails.\[[@ref3][@ref25]\]

It is worth noting that majority of the scabies-infected patients belonged to the low-socioeconomic class in which overpopulation is predominant along with limited health education and inadequate sanitation. Moreover, the treatment is expensive because it requires the entire household to completely eradicate the mites. Hence, alternative, economical, and safe medications from local plants are being studied to provide cure for the disease. One of these promising plants is *T. cordifolia* which contains quaternary alkaloids like berberine, palmatine, jatrorrhizine and magnoflorine.\[[@ref13]\] Berberine and its salts have antibacterial, antifungal and antipyretic properties. Berberine has cytotoxic and neoplasm inhibitory effects.\[[@ref13]\] It also exerts spasmolytic action on muscles which may be responsible for the scabicidal activity of *T. cordifolia* stem extracts.

Berberine isolated from *Berberis sp*. exhibits anti-inflammatory activity by dose dependent inhibition of prostaglandin synthesis, reduction of exudate production in Wistar rats carrageenan- induced air pouch, inhibition of vascular permeability\[[@ref27][@ref28]\] and significant anti-inflammatory activity on serotonin-induced hind paw edema.\[[@ref29]\] It can reduce intestinal mucosal inflammation by downregulation of cyclooxygenase- 2 expression.\[[@ref30]\] These activities of berberine may lead to the reduction of inflammation and exudation in scabietic lesions and to the general improvement of the disease.

In 1983, Rivera *et al*., reported that Crotamiton and *T. cordifolia* aqueous extract are equally effective in the treatment of scabies. In a study done by Salazar *et al*., the aqueous stem extract stem has acaricidal property exhibiting a 31 % total cure and 69% partial cure when applied daily as a lotion for five days.

*T. cordifolia* lotion is a non-irritating and safe topical medication as shown by phase 1 clinical trial.\[[@ref26]\] In a comparative analysis of *T. cordifolia* lotion with Crotamiton lotion and placebo, results showed same effectiveness with Crotamiton since there is no significant difference between the two while both lotions are significantly different to the placebo.\[[@ref20]\]

The age of the subjects ranged from 2 to 22 years with a mean of 15.58 (95% CI: 14.56 to 16.60). There was no significant difference in the age of the patients assigned to both lotions (*P* = 0.547). At *P* value of 0.999, the gender of the patients assigned to both lotions were statistically the same. Neither the age nor gender served as a variable in the study \[[Table 1](#T1){ref-type="table"}\].

There was a gradual decline in the frequency of patients having moderate and mild scabies infestation after treatment with *T. cordifolia* lotion. Improvement in the mean global evaluation score from baseline to day 28 was observed in both lotions. Significant decrease in the signs and symptoms of scabies infestation like pruritus, papules, pustules, vesicles, erythema, excoriation and erosion was observed. The clinical improvement seen in the patients were comparable to the results of the clinical trials done by Llamasares and Reyes *et al*.

Sixty patients who completed the five week clinical study were included in the evaluation post-therapy. These results were comparable to the initial clinical trial done in 27 patients who completed the course with 74.07% (20 patients) clearance of lesions and 11.1% (3 patients) treatment failure at 28^th^ day.\[[@ref26]\]

The subjects were followed-up until 28^th^ day, three weeks after the treatment period of two weeks. There were still significant reductions based on the location of the lesions, degree of infestation, global evaluation score and disease control.

Presence of erythema and few papules over the sites of predilection among six out of the 30 *T. cordifolia*--treated patients may be due "post-scabeitic hypersensitivity" which persists for 2-4 weeks and represents the body\'s response to dead mites or toxins produced after treatment.\[[@ref1][@ref25]\] Two subjects had treatment failure on 21^st^ day. These patients had new pustules, erosion and pruritus at wrist and dorsum of the hand. The patients failed to iron their clothes and clean their respective beddings which may cause the treatment failure. Another patient was considered reinfested because marked improvement (50%) was seen on seventh day but only a mild improvement at 14^th^ day (17%) and 21^st^ day (17%) was observed while on 28^th^ day, no improvement was noted and there was reappearance of new papules in the wrist, legs and interdigits and persistent papules on genitals from 14-28^th^ days were noted.

Overall, the 50% *T. cordifolia* lotion showed a significant decrease in all the parameters. It showed significant decrease in the degree of infestation, sites of predilection and global evaluation score while it demonstrated significant increase in the clinical improvement of the patients during clinical assessment.

The 50% *T. cordifolia* lotion is a non-staining, yellowish brown product with an agreeable odor. Although, a bitter sensation was noted when the lotion is applied topically, patients were asked to apply the lotion after dinner and to washed hands after application. Aside from the mild side effects like erythema, pruritus and burning sensation, no reportable cases were noted that it is unsafe to use topically.

Results presented herein showed that, *T. cordifolia* lotion exhibited a comparable anti-scabies activity with permethrin having the same cure rate \[*T. cordifolia*: 70%, 53.60 to 86.94%; Permethrin: 50%, 32.11 to 67.89%; *P* = 0.187\] and clearance time of 23^rd^ days, 20.47 to 25.53 days. Since the *T. cordifolia* lotion is inexpensive compared to the commercially available drugs, it can be used as an alternative treatment to scabies infestation.
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